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J (57) Abstract: A mineral breaker tooth cap assembly comprising a tooth cap (20) detachably mounted in the cap, the cap being 
^ adapted to the detachably mounted on a radially projecting mounting boss (26) of a mineral breaker drum, the pick comprising 
' an elongate body (51) having al one axial end a mineral breaking pick head (52) and al Ihe opposite axial end tensile generating 
j means (55), the elongate body further comprising a frusto-conical portion (56) which tapers inwardly from the pick head end of 
- the body toward the tensile generating means of the body, said frusto-conical portion defining an abutment surface for abutment 
^ with a frusto-conical seat (61) located in said tooth cap, the frusto-conical portion having an angle of taper (a) which defines a 
shedding taper, said frusto-conical scat being of complementary shape and size to said frusto-conical portion of the elongate body, 
J said frusto-conical seat and frusto-conical portion being in face to face contact and being held in abutment by said tensile generating 
► means, the relative axial positions of said frusto-conical seat and frusto-conical portion being such as to axially space said pick head 
* from the tooth cap so as to isolate said pick head from tensile loading applied by said tensile generating means. 
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The present invention relates to a tooth cap assembly for use in a 
mineral processing machine. 

5 

In particular, but not exclusively, the invention relates to a tooth cap 
assembly having a mineral breaking pick for use in a mineral breaker 
having a pair of counter-rotating breaker drums of the type described in our 
European Patent No. 0 167 178. 

10 

Mineral breaking picks are commonly used in mineral processing 
machinery which are used for breaking mineral; this may be for the purpose 
of winning mineral from mineral deposits or for the purpose of breaking 
down lumps of mineral after mining. 

15 

It is recognised that picks need to be firmly anchored in a supporting 
body so that in use the pick is rigidly held in the supporting body without 
movement. However, it is also recognised that picks should be readily 
replaceable in order to enable new picks to be fitted once old picks have 
20 worn. 

Heretofore these two requirements have tended to be mutually 
exclusive in that a pick which is easy to replace, in use, tends to work loose 
causing premature fracture of the pick, fall-out of the pick, and/or 
25 enlargement of the pick seat in the supporting body. Alternatively, a pick 
which is rigidly held in a supporting body without movement has tended to 
be difficult to remove after use. 

A general aim of the present invention is to provide a tooth cap 
30 assembly including a mineral breaking pick in which the pick is capable of 
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being rigidly held in a supporting cap body without movement and yet, after 
use, is easy to replace. 



According to one aspect of the present invention there is provided a 

5 mineral breaker tooth cap assembly comprising a tooth cap and a mineral 
breaking pick detachably mounted in the cap, the cap being adapted to be 
detachably mounted on a radially projecting mounting boss of a mineral 
breaker drum, the pick comprising an elongate body having at one axial end 
a mineral breaking pick head and at the opposite axial end tensile generating 

10 means, the elongate body further comprising a frusto-conical portion which 
tapers inwardly from the pick head end of the body toward the tensile 
generating means of the body, said frusto-conical portion defining an 
abutment surface for abutment with a frusto-conical seat located in said 
tooth cap, the frusto-conical portion having an angle of taper which defines 

15 a shedding taper, said frusto-conical seat being of complementary shape and 
size to said frusto-conical portion of the elongate body, said frusto-conical 
seat and frusto-conical portion being in face to face contact and being held 
in abutment by said tensile generating means, the relative axial positions of 
said frusto-conical seat and frusto-conical portion being such as to axially 

20 space said pick head from the tooth cap so as to isolate said pick head from 
tensile loadings applied by said tensile generating means. 

According to another aspect of the present invention there is 
provided a mineral processing machine, preferably a mineral breaker, 
25 including a tooth cap assembly as defined above. 

Various aspects of the present invention are hereinafter described 
with reference to the accompanying drawings, in which :- 
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Figure 1 is a side view, partly in section, of a mineral breaking pick 
mounted in a support in accordance with an embodiment of the present 
invention; 

Figure 2 is an end view of a pair of breakers drums of a mineral 
5 breaker incorporating mineral breaker picks as shown in Figure 1 ; 

Figure 3 is a plan view of a further embodiment of a tooth pick and 
support according to the present invention; 

Figure 4 is a side view of the further embodiment shown in Figure 3; 
Figure 5 is a front view of the further embodiment shown in Figure 

10 3; 

Figure 6 is an exploded perspective view of the support of the further 
embodiment and the mounting boss to which it is secured; 

Figure 7 is an underside perspective view of the support of the 
further embodiment shown in Figure 3. 

15 

Referring initially to Figure 1 there is shown a mineral breaker tooth 
cap 20 of the type described in our UK Patent No. 2 176 424. Reference is 
made to UK Patent No. 2 170 424 for a detailed description of cap 20 and 
the manner by which it is mounted. 

20 

The tooth cap 20 defines a supporting body for a mineral breaking 
pick 50; the tooth cap 20 and pick 50 in combination define a mineral 
breaker tooth cap assembly according to the present invention. 

25 The pick 50 comprises an elongate body 51 formed from a suitable 

metal such as a heat hardenable steel such as a grade EN24 steel. 

Preferably the body 51 is initially formed by forging and then 
machined to accurate shape and dimensions. 

30 
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The elongate body 51 has at one axial end a conical pick head 52 and 
at its opposite axial end a tensile generating means 55. 

Intermediate the pick head 52 and tensile generating means 55, the 
5 elongate body 51 includes a frusto-conical portion 56 which tapers inwardly 
from the pick head toward the tensile generating means end of the elongate 
body 51. 

The frusto-conical portion 56 has a taper angle a which is chosen to 
10 define a shedding angle. 

In the present specification, 'shedding angle' means an angle of taper 
which does not impede axial separation of the frusto-conical portion from 
the supporting body; in other words a shedding angle is greater than an 
15 angle of taper which would provide an axial wedging or locking effect. 
Typically, a wedging taper angle is of the order of 1.5°. 

In the present example, the taper angle is about 15° but it will be 
appreciated that the taper angle may be greater or less than 15°, provided 
20 that it defines a shedding taper. 

As seen in Figure 1, the frusto-conical portion 56 has a maximum 
diameter end which is of substantially the same diameter as the maximum 
diameter of the conical pick head 52. Accordingly, there is a gradual 
25 transition in shape and size between the conical head 52 and the frusto- 
conical portion 56. This enables the head only to be heat treated to increase 
its surface hardness without creating a potential shear fracture region 
between the frusto-conical portion 56 and the head 52. 
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Accordingly, it is possible for the head 52 to be treated so as to have 
a hard exterior and yet have a relatively softer more resilient interior whilst 
the remainder of the elongate body retains its resilient character throughout. 
With this arrangement it is possible for the pick to tackle breakage of very 
5 hard yet resilient or tough minerals. 

The pick body is received in a bore 60 formed in the cap 20; the bore 
60 having a frusto-conical portion 61. 

io The frusto-conical bore portion 61 defines a seat against which the 

frusto-conical portion 56 is held in face to face abutment by the tensile 
generating means 55. In view of the abutment between the frusto-conical 
portion 56 and the seat defined by bore portion 61, the pick body is 
prevented from moving laterally relative to its axis and so is able to 

15 positively withstand side loadings applied by the pick head 52 during use. 
Thus, the pick body is rigidly held within the cap 20 without lateral 
movement as long as the tensile loading applied by the tensile generating 
means 55 maintains abutment between the frusto-conical portion 56 and the 
seat defined by bore portion 61. 

20 

As indicated in Figure 1, the length / of the frusto-conical portion 56 
is relatively long and so provides a relatively large surface area for 
dissipating side loadings applied by the pick head 52. It will be appreciated 
that the length / may be varied by choosing a different taper angle (whilst 
25 maintaining substantially the same maximum diameter). Thus, for example, 
as shown by broken lines in Figure 1, the frusto-conical portion 56 may 
have a length /' which extends for substantially the entire length of bore 60. 

Preferably therefore, the length / of the frusto-conical portion is 
30 chosen to be greater than about half the axial length / H of the head 52. 
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In addition to preventing lateral displacement of the pick body, the 
frusto-conical portion 56 also acts to prevent axial movement of the pick 
body within the bore 60 in a direction towards its tensile generating means 

5 end. Thus, the tensile loading applied by the tensile generating means 55 is 
accommodated by abutment between the frusto-conical portion56 and the 
seat defined by bore portion 61. It will be appreciated therefore that 
adopting an angle of taper which defines a shedding taper is important as it 
enables a relatively high tensile load to be applied for preventing lateral 

10 displacement of the pick body without the risk of making it difficult to 
axially withdraw the pick body for replacement after release of the tensile 
generating means 

As indicated in Figure 1, the pick head 52 may have a larger 
15 diameter than the maximum diameter of the frusto-conical portion 56 and 
thereby defines a shallow shoulder 70. In such a case, a gap G is formed 
between the shoulder 70 and the cap 20 in order to ensure that the tensile 
loadings applied by the tensile generating means 55 are accommodated by 
abutment between the frusto-conical portion 56 and the seat defined by bore 
20 portion 61 and not by the shoulder 70 engaging the cap 20. 

Preferably as illustrated in Figure 1, the tensile generating means 55 
comprise a screw threaded nut 80 which is threadably received on a screw 
threaded portion 81 of the elongate body 51 

25 

The amount of tensile loading applied on the elongate body 51 in 
between the tensile generating means 55 and the frusto-conical portion 56 is 
chosen to be in excess of a predetermined maximum loading which the pick 
head 52 is capable of applying to the elongate body by loads applied to the 
30 tip T of the head 52 during use. In this way, even if the head 52 applies its 

6 
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predetermined maximum loading, the elongate body in between the tensile 
generating means 55 and the frusto-conical portion 56 remains under a 
tensile loading and so prevents release of the tensile generating means 55. 

5 As seen in Figures 1 and 2, the cap 20 is mounted on annulus or ring 

25 having a series of radially extending mounting bosses or noses 26. The 
bosses 26 each extend along a radial line R B . 

As seen in Figure 2, a pair of breaker drums 101, 102 are shown 
10 which contra-rotate relative to one another in the directions of arrow A. 
Each drum 101, 102 comprises a series of annuli 25 axially spaced along a 
shaft 103 such that the caps 20 are preferably arranged in helical formation 
as described in our European Patents Nos 0 096 706 and 0 167 178 to 
which reference should be made for a fuller description. 

15 

As seen in Figures 1 and 2, the bore 60 extends axially from a 
leading face 21 of cap 20 toward a trailing face 22. The terms 'leading' and 
'trailing' are used with reference to the direction of rotation A. 

20 Preferably as shown in Figures 1 and 2, the pick body is located 

almost entirely on the leading side of the radial line R B and preferably the 
axis of bore 60 subtends an acute angle B with radial line R B . By adjusting 
this geometry the initial bite region B between a pair of opposed picks 
direct a majority of forces along the axis of each pick and thereby reduce 

25 side loadings in the initial bite region B. 

A further embodiment 100 is illustrated in Figures 3 to 7. Parts similar to 
those in the embodiment shown in Figures 1 and 2 have been designated 
using the same reference numerals. 

30 
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In the embodiment of Figures 3 to 7, the pick 50 is provided with anti- 
rotation means 150 which serve to prevent the pick 50 rotating within bore 
60. This helps to ensure that during use the pick 50 does not rotate and 
possibly cause loosening of the tensile generating means 55. 

5 

Preferably the anti-rotation means 150 comprises one or more lugs 151 
projecting from the leading face 21 of the support body and a corresponding 
number of recesses 152 formed in the pick head 52 which receive the lugs 
151. 

10 

It will be appreciated that the anti-rotation means 150 may be provided in 
the embodiment of Figures 1 and 2. 

The support body of embodiment 100 preferably comprises a cap 120 in the 
15 form of a cast body defining a pocket 200 in which an associated mounting 
boss 26 is seated. 

As seen more clearly in Figure 7, the pocket 200 has a leading wall 201, a 
trailing wall 202, a pair of opposed side walls 203 and an upper wall 204. 

20 

Each side wall 203 is provided with a slot 208 in order to enable the leading 
and trailing walls 201, 202 respectively to be moved toward one another on 
tightening of bolt 27 which is responsible for securing the cap 120 to the 
mounting boss 26. In this way, tightening of the bolt 27 causes the leading 
25 and trailing walls 201, 202 to clamp against the opposed faces of the boss 
26. 

Preferably the side walls 203 are provided with apertures 210 
communicating with the faces of leading and trailing walls 201, 202 
30 respectively in order to enable feeler gauges to be inserted during the 

8 
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assembly procedure and thereby enable an operative to check that the faces 
of the leading and trailing walls 201, 202 respectively are clamped against 
the opposed faces of the boss 26. 

5 Preferably each slot 208 is T shaped. Preferably the head part of the T 
slot extends for the entire space between the leading and trailing walls 201, 
202 and is preferably located so as to border the upper wall 204. This 
enables the leading and trailing walls 201, 202 to be flexed toward one 
another with minimum effort on tightening of bolt 27. 

io 

Preferably the cap 120 is provided with protection wear plates 125 mounted 
on its outer leading face 21, outer top face 23 and outer trailing faces 22 
respectively. 

15 Preferably each wear plate 125 is secured in place by welding. Preferably 
the cast body of cap 120 has chamfered edges 128 which underlie the 
respective wear plate 125 and thereby enable a line of welding to be made 
which underlies the wear plate 125 and so is protected thereby during use. 
As shown each wear plate 125 is planar and so is of sheet-like form and so 

20 can be conveniently produced. 

It is to be understood that caps 20,120 are examples of a support body for 
picks 50 according to the present invention and that support bodies from 
other types of mineral processing machines may be adapted to receive picks 
25 50. 
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CLAIMS 

1 . A mineral breaker tooth cap assembly comprising a tooth cap and a 
mineral breaking pick detachably mounted in the cap, the cap being adapted 
to be detachably mounted on a radially projecting mounting boss of a 

5 mineral breaker drum, the pick comprising an elongate body having at one 
axial end a mineral breaking pick head and at the opposite axial end tensile 
generating means, the elongate body further comprising a frusto-conical 
portion which tapers inwardly from the pick head end of the body toward 
the tensile generating means of the body, said frusto-conical portion 
defining an abutment surface for abutment with a frusto-conical seat located 
in said tooth cap, the frusto-conical portion having an angle of taper which 
defines a shedding taper, said frusto-conical seat being of complementary 
shape and size to said frusto-conical portion of the elongate body, said 
frusto-conical seat and frusto-conical portion being in face to face contact 
and being held in abutment by said tensile generating means, the relative 
axial positions of said frusto-conical seat and frusto-conical portion being 
such as to axially space said pick head from the tooth cap so as to isolate 
said pick head from tensile loadings applied by said tensile generating 
means. 

2. A tooth cap assembly according to Claim 1 wherein said pick head is 
integrally formed on the axial end of said frusto-conical portion. 

3. A tooth cap assembly according to Claim 2 wherein said elongate 
body is made of a metal which is heat treatable to increase its surface 
hardness, the pick head only being heat treated to increase its surface 
hardness relative to the frusto-conical portion. 

4. A tooth cap assembly according to Claim 3 wherein said metal is 
steel. 
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5. A tooth cap assembly according to any of Claims 1 to 4 wherein said 
pick head is generally conical in shape and wherein the axial length of said 
frusto-conical portion is greater than half the axial length of the pick head. 

5 

6. A tooth cap assembly according to Claim 5, wherein the axial length 
of the frusto-conical portion is greater than the axial length of the pick head. 

7. A tooth cap assembly according to Claim 5 or 6, wherein the 
10 maximum diameter of the frusto-conical portion is greater than half the 

maximum diameter of the pick head. 

8. A tooth cap assembly according to Claim 7, wherein the maximum 
diameter of the frusto-conical portion and that of the pick head are 

15 substantially the same. 

9. A tooth cap assembly according to any preceding claim wherein said 
tensile generating means comprises a screw threaded nut received on a 
screw threaded end portion of said elongate body. 

20 

10. A tooth cap assembly according to any preceding claim wherein said 
pick includes anti-rotation means to prevent the pick rotating within the 
tooth cap. 

25 11. A tooth cap assembly according to any preceding claim wherein said 
tooth cap is cast from a suitable metal to include a pocket defined by a 
leading wall, a trailing wall and a top wall, said pocket being shaped and 
dimensioned to be seated upon said mounting boss of the mineral breaker 
drum. 

30 
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12. A tooth cap assembly according to Claim 11 wherein said pick is 
mounted in said cap so as to project beyond said leading face and be 
positioned such that said elongate body is located substantially entirely on 
the leading side of the radial line along which the boss extends. 

5 

13. A tooth cap assembly according to Claim 11 or 12 wherein the 
longitudinal axis of the elongate body subtends an acute angle with the 
radial line along which the boss extends. 

10 14. A tooth cap assembly according to any of Claims 11 to 13 wherein 
the outer surface of the leading, trailing and top walls of the cap are covered 
by planar wear plates which are fixedly secured thereto. 

15. A tooth cap assembly according to any of Claims 11 to 14 wherein 
15 the tooth cap includes a pair of opposed side walls which define opposite 
sides of said pocket, the side walls including radially extending slots which 
enable the leading and trailing walls to be moved toward one another for 
clamping engagement with opposed faces of the mounting boss. 

20 16. A tooth cap assembly according to Claim 15 wherein each side wall 
has a 'T'shaped slot, the head portion of the "T shaped slot extending 
between the leading and trailing walls. 

17. A mineral breaker including a plurality of tooth cap assemblies 
25 according to any preceding claim. 
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Fig. 5 
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